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15 tt-ARYL-4-( 4 . 5-DIHYDRO-3 , 5-DIOXO-l . 2 , 4-TRIA2IN-2 ( 3H)-YL)- 

BEN2ENEACBTONITRILES . 



Background of the Invention: 
20 2-Phenyl-as-trlazlne-3.5-(ai,4H)diones and their use for controlling 
coccidiosls have been described in U.S. Patent No. 3,912.723. The 
phenyl moiety in the said triazines may. inter alia, be substituted 
with a benzoyl-, a a-hydroxy-phenylmethyl- and a phenylsulfonyl 
radical. 

25 The 2-phenyl-as-tria2ine-3,5-(2H.4H)dlones. described in the 
present application, differ frocs the her einabove-iaentionea 
triazinones, by the substitution of the phenyl moiety %#lth a 
a-cyano-phenylmethyl radical, resulting in trlazine-3.5-(2li.4H)- 
diones %*hich are very effective in destructing or preventing the 

30 growth of Protozoa in subjects suffering from such Protozoa. 
Description of the preferred embodiments ; 

The present invention is related with tt-aryl-4-(4,5-dihydro-3.5- 
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dioxo-lr2.4-triazln--2(3H)-yl)l>enzeneacetonitrlles having the formula 



5 




(I). 



the pharmaceutlcally acceptable acid addition salts and the possible 
stereochemical ly isomeric forms thereof* wherein: 
LO «ire each independently hydrogen, halo, 

trlfluoromethyl, C^^^ alkyl, c^_^ alkyloxy. Cj^^^ alkylthio or 

and R^ are each independently hydrogen, halo, trlf luoromethyl or 
Cj_g alJcyl: and 

15 R is hydrogen, alkyl, cyclo alkyl or phenyl optionally 

substituted with up to three substituents each Independently selected 
from the group consisting of halo, trlf luoromethyl, Cj^_^ alkyl, 
C alkyloxy, C^^ ^ alkylthio and C^^^ alkylsulfonyloxy • 

In the foregoing definitions the term "halo" is generic to fluoro, 

20 chloro* bromo and iodo; "C^^^ alkyl" is meant to include straight 

and branched saturated hydrocarbon radicals, having from 1 to 6 carbon 
atoms, such as, for example, methyl, ethyl. 1-methylethyl , 1,1-di- 
methylethyl. propyl, butyl, pentyl. hexyl and the like; "cyclo C^.^ 
alkyl" embraces cyclopropyl. cyclobutyl, cyclopentyl and cyclohexyl- 

25 Preferred compounds within the invention are those wherein R and 
R are, each independently, hydrogen, halo. CFg. or Cj^_g alkyl; 
R^ is hydrogen; R is hydrogen, Cj^_,g alkyl, phenyl or halophenyl; 
R^ and R^ are, each independently, hydrogen, halo. CF^ or Cj^^^ 
alkyl. 

30 More preferred compounds within the invention are those %«hereln 
R^ Is halo; R^ and R^ are both hydrogen; R Is hydrogen, Cj^^^ 
alkyl or halophenyl; and R^ and R^ are as described hereinabove 
for th preferred compounds. 

Particularly pr ferr d compounds within the Inv ntlon are those 

1 2 3 

35 wherein R Is 4-halo, R and R ar both hydrogen, R Is hydrogen 
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4 5 

or methyl and R and R are ach independently hydrogen* halo, 

methyl or trlf luorocnethyl. said R* and R^ are being substituted on 

4 ^ 

the 2 and/or 6 position of the phenyl moiety bearing said R and R . 

The most preferred compounds of the present invention are selected 
from the group consisting of 2-chloro-a"(4"Chlorophenyl)-4-(4 ,5- 
dlhydro-3,5-dioxo-1.2r4-tria2in-2(3H)-yl)ben2eneacetonitrile and 
2 , 6-dichlor o-a- ( 4-chloropheny 1 ) -4- ( 4 , 5-dihydro-3 , 5-d ioxo- 1.2,4- 
trlazin-2(3H)-yl)ben2eneacetonitrile, the pharmaceutical ly acceptable 
acid-addition salts and possible stereochemical ly isomeric forms 
lO thereof. . 

The coa5>ounds of formula (I) may generally be prepared by cyclizing 
an Intermediate of formula 

R^ O O 

L CM i II II 

-KH-H-C (II), 



20 
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30 




and eliminating the group E of the thus obtained dione 

ru I \\ 

WH 



R R E 

In the intermediates (II) L has the meaning of an appropriate leaving 
group such as C^^^ alley loxy. halo and the like. The group E, as 
described in the intermediate (II) and the triazinedione (III), 
represents, an appropriate electron attracting group %rtiich may 
conveniently be eliminated from the dione (III) such as, for example, 
a carboxyl, a sulfonyloxy. a sulfinyloxy group or a precursor and/or 
derivative thereof, e.g. an ester, an amide, a cyanide, a c, 



1-6 

alky Ipheny Isul for 

halophenylsulfonyloxy and the like groups, 



alky Isul f ony loxy , phenylsulfonyloxy , C. , alky Ipheny Isul fony loxy and 

1— D 
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h particularly suitable process for preparing ccopounds of formula 

(1) consists of cycllzlng an Intermediate of formula (11-a) and 

eliminating the functionality In the thus obtained intermedlajte 

of formula (lll-a). In (ll-a) and (Ill-a) represents a cyano, 

C - alkyloxycarbonyl or amldo grourp. 
1—6 

O O 
II II 
yC-NH-C-L 




KH-N=C. 



\r1 



(Il-a) 




V 



cyclizatlon reaction 



KH 



L_#^U/ ■ W >=o (Ill-a) 



(I) 



20 



25 



30 



The cyclizatlon reaction may be effected following art-known 
cyclizatlon procedures as described, for example, in Honatshefte der 
Chemie. 258-262 (1963), e.g. by heating the starting compound of 

formula (Il-a) above its melting point, or by refluxlng a mixture of 
(Il-a) with a suitable solvent such as, for example, an aromatic 
hydrocarbon, e.g. benzene, methylbenzene. or dime thy Ibenzene , an acid, 
e.g. acetic acid, optionally in the presence of base. e.g. potassium 
acetate, sodium acetate and the like. 

The elimination of the functionality may be effected following 
art-known procedures as described, for example. In Honatshefte der 
Chemie. 96. 134-137 (1965). e.g. by converting (Ill-a) into a 
carboxylic acid (IV) in a suitable acidic reaction medium such as 
acetic acid, aqueous hydrochloric acid solutions or mixtures thereof. 
Elevated temperatures may enhance the rate of the reaction. 
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Th thus obtained carboxyllc acids of formula 



5 




(IV) 



may be converted Into a cotnpound of foraula (I) by art-knomi decar- 
boxylation reaction procedures, e.g. by heating the carboxyllc acid 
<IV> or by heating a solution of (IV) In 2-mercaptoacetlc add as 
d scribed, for example. In US Patent No. 3.896.124. 

The compounds of formula (1) may also generally be prepared by 
converting the hydroxyl function of a trlazlnedlone of formula 

jjl Q 

into a nltrlle function. 

The conversion of (V) into (1) may be effected by art-known proce- 
dures. For example, by first converting the hydroxy function into a 
suitable leaving group and subsequently converting the said leaving 
group in the thus obtained 




(VI) 



30 into a nitrile function. 

m (VI) V has the meaning of an appropriate reactive leaving group 
such as. for example, halo, e.g., chloro, brooio or iodo, or a sulfonyl- 
oxy group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy . 

For example, where V represents chloro, the intermediates (VI) may 

35 be prepar d by r acting (V) with thionyl chloride in a suitable 
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r action- Inert solvent. 

The conv rslon of <V1) into (1) may be effected, for example, by 
reacting (VI) with a cyanide, such as. for example, a alkalimetal 
cyanide, e.g. potassium cyanide, sodium cyanide: copper cyanide; 
5 silver cyanide and the like, if desired, in the presence oi an 
appropriate solvent. 

The compounds of formula (I) have basic properties and. 
consequently, they may be converted to their therapeutically active 
non-toxic acid addition salt forms by treatment with appropriate 
10 acids, such as. tor example, inorganic acids, such as hydrohalic acid, 
e.g. hydrochloric, hydrobromic and the like, and sulfuric acid, nitric 
acid, phosphoric acid and the like: or organic acids, such as. for 
example, acetic, propanoic, hydroxyacetic. 2-hydroxy-propanoic . 2-oxo- 
propanoic. ethanediolc. propanedioic . butanedioic. (Z)-2-butenedioic. 
15 (E)-2-butenedioic. 2-hydroxybutanedioic. 2.3-dlhydroxybutanedioic. 

2-hydroxy-1.2,3-propanetricarboxyllc. methanesulfonlc. ethanesulfonic. 
benzenesulfonic. 4-methylben2enesulfonic. cyclohexanesulfamic. 
2-hydroxy benzoic. 4"amino-2-hydroxybenzolc and the like acids, 
conversely the salt form can be converted by treatment with alkali 
20 into the free base form. 

It is obvious from formula (I) that the compounds of the present 
Invention have an asynmetrlc carbon atom. Consequently, these 
compounds may exist under two different enantiomeric forms. Pure 
enantiomeric forms of the compounds of formula (I) may be obtained by 
25 the application of art-known procedures. 

A number of intermediates and starting materials in the foregoing 
preparations are known compounds which may be prepared according to 
art-known methodologies of preparing said or similar compounds. A 
nimiber of such preparation methods %ri.ll be described hereinafter in 
30 more detail. 

The intermediates of formula (II) may generally be prepared by 
reacting a dlazonlum salt of formula (VII) with a reagent of formula 
(VIII). 
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(ID 



(VIII) 



(VII) 



X , as described in (VII) has the meaning of an appropriate anion 
and E and L. as described in (VIII), have the previously defined 
meanings. 

The reaction of (Vll) with (VIII) may conveniently be conducted in 
a suitable reaction medium as described, for example, in Monatshefte 
der Chemie, 94, 694-697 (1963). Suitable reaction mediums are. for 
example, aqueous sodium acetate solutions, pyridine and the like. 

The starting diazonium salts (Vll) may be derived from a corres- 
ponding amine of formula (IX) following art-known procedures by 
reacting the latter with an alkallmetal or earth alkaline metal 
nitrite, e.g. sodium nitrite, in a suitable reaction medium. 




30 



R R^ 
(IX) 

In the hereinabove-described reaction scheme 1^** is a alkalimetal or 
earth alkaline metal kation and n is the integer 1 or 2. 

The amines of formula (ix) may be prepared following procedures 
analogous to those described in U.S. Patent Ho. 4,005,218. 

The triazinedipnes of formula (VI) may be prepared following the 
procedures described in US Patent No. 3,912,723. 



The intermediates of formula (II) and (III), and more particularly, 
the intermediates of formula (Il-a), (Ill-a) and (IV), said inter- 
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mediAt s being useful In the preparation of the compounds of fomoila 
(I)* are deemed to be novel and this constitutes an additional f ature 
of the present invention. 

5 The compounds of formila (1), the pharmaceutically acceptable acid 
addition salts and the possible stereochemical ly isomeric forms thereof 
are useful agents in combatting Protozoa. For example, said compounds 
are found to be active against a wide variety of said Protozoa sue* 
as. for example. Sarcodina , Hastlgophora , Ciliophora and Sporozoa . 

10 The coa?>ounds of formula (!)• the pharmaceutically acceptable acid 
addition salts and the possible stereochemically isomeric forms thereof 
are especially useful agents in combatting Rhizopoda such as, for 
example. Entamoeba ; and Mastlgophora such as. for example t Trichomonas. 

e.g. Trichomonas vaginalis . Histomonas . e.g. Histomona s maleagridis. 

» 

15 and Trvpanosoma spp. 

In view of their potent activity in combatting Protozoa the com^ 
pounds of this invention constitute useful tools for the destruction 
or prevention of the growth of Protozoa and more particularly they can 
effectively be used in the treatment of subjects suffering from such 

20 Protozoa . 

In view of the potent activity in combatting Protozoa this 
invention provides valuable coa^sitions comprising the coci4>ounds of 
formula (1), the acid addition salts or possible stereochemically 
isomeric forms thereof, as the active ingredient in a solvent or a 

25 solid, semi-solid or liquid diluent or carrier, and, in addition, it 
provides an effective method of combatting Protozoa by use of an 
effective anti-protozoal amount of such compounds of formula (I), or 
acid addition salts thereof. Knti-protozoal compositions con4)rlsing an 
effective amount of an active compound of formula (I), either alone or 

30 in combination %rtth other active therapeutic ingredients, in admixture 
with suitable carriers may be readily prepared according to 
conventional pharmaceutical techniques for the usual routes of 
adminls t rat ion . 

Preferred compositions are in dosage unit form, comprising per 
35 dosage unit an eff ctiv quantity of the active ingr dient In 



admixture with suitable carriers. Although the amount of the active 
ingr dlent per unit dosage may vary within rather wide limits, dosage 
units comprising from about 10 to about 2000 mg of th active 
. ingredient are preferred. 

5 in view of the anti-protozoal properties of the compounds of 

formula (1) It is evident that the present invention provides a method 
of inhibiting and/or eliminating the development of Protozoa in warm- 
blooded animals suffering from diseases caused by one or more of those 
Protozoa by the administration of an antiprotozoal effective amount of 

10 « compound of formula (i), a pharmaceutical ly acceptable acid addition 
salt or a possible stereochemical ly isomeric form thereof. 

More particularly, in view of their extremely potent activity in 
combatting Coccldia the compounds of this invention are very useful in 
the destruction or prevention of the growth of Coccldia in warm- 

15 blooded animals. Consequently, the compounds of formula (I), the acid 
addition salts and possible stereochemical ly isomeric forms thereof 
are particularly useful anti-coccidial agents as well as 
coccldiostats. 

Due to their useful anti-coccidial and cocddiostatic activity the 
20 subject compounds may be administered in combination with any solid, 
semi-sol id or liquid diluent or carrier as described hereinabove. 
Additionally, due to their useful cocddiostatic activity the subject 
compounds may be mixed with any kind of feed supplied to wann-blooded 
animals although it may also be administered while dissolved or 
25 suspended in the drinking water. 

The following examples are Intended to Illustrate and not to limit 
the scope of the present invention. 

Unless otherwise stated all parts therein are by %«eight. 

30 
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EXAMPLES 

A) Preparation of Intermediates > 
Example 1 

A mixture of 68 parts of 4-f luorobenzeneacetonitrile, 180 parts of ethyl 
5 carbonate r 100 parts of a sodium methoxide solution 30\ and 200 parts of 
dtmethylbenzene was distilled till an Internal temperature of 110*C was 
reached. The distillate was cooled and 80 parts of 2-propanol were 
added r followed by the dropwise addition of 63 parts of methyl sulfat 
at room temperature (exothermic reaction: temperature rose to SO^C). The 
10 remaining 120 parts of 2-propanol were added while stirring vigorously. 
Upon completion, stirring was continued for 20 hours* Then there were 
added 56 parts of potassium hydroxide (exothermic reaction: ten^eratur 
rose to 75"C). The whole was stirred and refluxed for 30 minutes. The 
reaction mixture was cooled and poured into 750 parts of water. The 
15 aqueous phase was separated and extracted with methylbenzene. The 
extract was dried, filtered and evaporated. The oily residue was 
distilled r yielding 54 parts of 4-fluoro-tt-me thy Ibenzeneacetonlt rile; 
bp. 110-115*C at 11 mm. pressure (intermediate 1). 
Example 2 

20 To a stirred solution of 20 parts of l,2-dlchloro-4-nitroben2ene in 160 
parts of pyridine was added a paste of 28 parts of solid potassium 
hydroxide and 40 parts of pyridine. After cooling to 5*C, there was 
added dropwise 15.6 parts of 4-fluoro-a-me thy Ibenzeneacetonit rile. 
Upon completion, the %?hole was further stirred for 10 hours at -5**C. The 

25 cooling bath was removed and the reacticm mixture was diluted with 80 
parts of benzene. The whole was filtered and the filtrate was 
evaporated. The residue was poured into water and the product was 
extracted with methylbenzene. The latter was dried, filtered and 
evaporated. The solid residue was crystallized from a mixture of 

30 l,l'-oxybise thane and benzene r yielding 15 parts of a-(2-chloro-4- 
nitrophenyl)-4-f luoro-a-methylbenzeneacetonitrile; mp. 133. 1**C 
(intermediate 2). 
Example 3 

To a stirred mixture of 45.3 parts of l,2,3-trichloro-5-nitrob nzene, 
35 300 parts of a sodium hydroxide solution 50%, 5 parts of N,N,N-tri* 
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ethylbenzenenethanamlnium chloride and 360 parts of tetrahydrofuran was 
added dropwlse, during a 5 minutes period, a solution of 33.3 parts of 
4-chloroben2eneacetonltrlle In 90 parts of tetrahydrofuran. Upon 
completion, stirring was continued for 4 hours at 50*C. The reaction 

5 mixture was poured Into 1500 parts of crushed Ice and acidified with 

concentrate hydrochloric acid. The product was extracted with trlchloro- 
methane. The extract was dried, filtered and evaporated. The residue was 
stirred In 2,2'-oxyblspropane. The product was filtered off and dried, 
yielding 63.8 parts (93.3%) of 2,6-dlchloro-a-(4-chlorophenyl)-4-nltro- 

10 benzeneacetonltrlle (Intermediate 3>. 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

4-chloro-a-(2-chloro-4-nltrophenyl)-a-me thy Ibenzeneacetonlt rile; 
n^. 139. 3*C (Intermediate 4); 

15 2-chloro-a-(4-chlorophenyl)-4-nltroben2eneacetonltrlle (Intermediate 5): 

a-(4-chlorophenyl)-Q-methyl-4-nltro"2-(trlfluoromethyl)ben2eneaceto- 
nltrlle (Intermediate 6); 

2-chloro-ara-bls(4-chlorophenyl)-4-nltroben2eneacetonltrlle 
(Intermediate 7); 

20 2-chloro-a-(4-chlorophenyl)-5-methyl-4-nitroben2eneacetonltrlle 
(Intermediate 8); 

2-f luoro-tt-(4-f luorophenyl)-4-nitroben2eneacetonitrlle (intermediate 9) ; 

2,6-dlchloro-a-(4-f luorophenyl)-4-nitroben2eneacetonltrlle (Inter- 
mediate 10); 

25 2-chloro-a-(4-f luorophenyl)-6-methyl-4-nltroben2eneacetonltrlle 
(intermediate 11); 

a-(4-f luorophenyl)-2,6-dimethyl-4-nltrobenzeneacetonltrlle (Inter- 
mediate 12): and 

2-chloro-a-(4-chlorophenyl)-5-methyl-4-nltrobenzeneacetonltTlle 
30 (intermediate 13). 

Following the same procedures and using the appropriate starting 
materials there are also prepared: 

2-chloro-a-(4-chlorophenyl)-6-methyl-4-nitrobenzeneacetonitrlle 
(Intermediate 14); 
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2-chloro-a-(4-fluoroph nyl)-4-nitrobenzeneacetonitrlle (Intern dlat 
15): and 

2-chloro-cx-(4-inethylphenyl)-4-nltroben2eneacetonitrile (intermediate 16) . 

TO a stirred nlxture of 14.2 parts of lodomethane. 153 parts of a sodium 
hydroxide solution 50%. 1 part of N.N.N- trie thy Ibenzenemethanaminiun 
chloride and 67.5 parts of tetrahydrofuran was added dropwise. during a 
period of 15 minutes, a solution of 37.5 parts of 2-chloro-a-l4- 
chloro-3-(trifluoromethyl)phenyl]-4-nitrobenzeneacetonitrile in 67.5 parts 
of tetrahydrofuran,.; The reaction mixture was stirred and heated for 4 
hours at 50-60"C. Another portion of 2.3 parts of lodomethane was added 
and the Whole was stirred for 1 hour at 50»C. The mixture was poured into 
1000 parts of crushed ice. The whole was acidified with concentrate 
hydrochloric acid. The product was extracted with trichloro- methane. The 
extract was dried, filtered and evaporated. The residue was stirred in 160 
parts of ethanol. The product was filtered off. washed with 
2.2'-oxybispropane and dried, yielding 34.2 parts (87.8%) of 
4-chloro-«-(2-chloro-4-nitrophenyl)-a-methyl-3-(trifluoromethyl)ben- 

zeneacetonltrile: mp. 162. S'C (intermediate 17). 

In a similar manner there were also prepared: 
2-chloro-«x-(4-chlorophenyl)-4-nitro-a-propylbenzeneacetonitrile 

(Intermediate 18); 

a-butyl-2-chloro-a-(4-chlorophenyl)-4-nitrobenzeneacetonitrile 
(intermediate 19); 

25 2,6-dichloro-a-(4-chlorophenyl)-a-methyl-4-nitrobenzeneacetonltrile 
(intermediate 20); 

2-chloro-a-(4-chlorophenyl)-xi.6-dimethyl-4-nitrobenzeneacetonitrlle 
(intermediate 21): 

2-chloro-o- ( 4-chlorophenyl)-tx , 5-dimethyl-4-nitrobenzeneacetonitrlle 

30 (intermediate 22); and 

2-f luoro-«- ( 4- f luoropheny 1 ) -o-me thy 1- 4-ni t robenzeneace tontt rile 

(intermediate 23). 

Example 5 

A mixture of 20 parts of 4-chloro-cx-(2-chloro-4-nltrophenyl)- 
35 a-methylbenzeneacetonitril . 7 parts of iron powder. 250 parts of 
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ammonium chloride solution 0.78K and 200 parts of methyl benzene was 
stlrr d and refluxed for 3 hours. The reaction mixture was filter d hot. 
The aqueous phase was separated and washed with methylbenzene. The 
combined organic layers %fere washed successively with water* sodium 

5 hydrogen carbonate solution and again with water, dried and evaporated. 
The residue was washed with 1 . 1 '-oxy bis ethane and dried, yielding 10 
parts of a-(4-aiiiino-2-chlorophenyl)-4-chloro-a-methylben2eneaceto- 
nltrtle;mp- 135. 2*C (intermediate 24). 

In a similar manner there was also prepared: 

10 a-(4^amino-2-chlorophenyI)-4-f luoro-a-methylbenzeneacetonltrlle; 
mp. 121. 2*C (intermediate 25). 
Example 6 

A mixture of 31.1 parts of 4-chloro-o-(2-chloro-4-nltrophenyl)-tt- 
methyl-3-(trif luoromethyDbenzeneacetonitrile. 2 parts of a solution of 

15 thiophene In methanol 4% and 480 parts of methanol was hydrogenated in 
the Parr apparatus at 50*C %^ith 3 parts of platlnum-on-charcoal catalyst 
5\. After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off t washed with tetrahydrofuran and the filtrate was 
evaporated in vacuo. The residue was crystallized from 160 parts of 

20 2-propanol, The product was filtered off, washed with 2r2'-oxybispropane 
and dried, yielding 23.7 parts (82. 4\) of (4-amino-2-chloro-a-[4" 
chloro-3-(trif luoromethyl)phenyl]"a-methylbenzeneacetonltrlle; 
mp. 180. 4*C (Intermediate 26) • 

Xn a similar manner there was also prepared: 

25 4-araino-a--C4*=chlcrcphenyl>-G:-!nethvi-2-(trif 1 
benzeneacetonitrlle (Intermediate 27); 

4-amlno-2-chloro-a,a-bls(4-chlorophenyl)benzeneacetonltrlle 
(intermediate 28); 

4-amlno-2-chloro-a-(4-chlorophenyl)-a-propylbenzeneacetonltrlle 
30 (intermediate 29); 

4-amino-a-butyl-2-chloro-<x- (4-chlorophenyl)benzeneacetonltrile 
(Intermediate 30); 

4"amlnO"2r6-dichloro-a-(4-chlorophenyl)-a-me thy Ibenzeneacetonit rile 
(Intermediate 31); 

35 4-amlno-2-chloro-a-(4-chlorophenyl)-o,6-dimethylbenz neacetonltrll 
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(Intenoedlat 32): 

4-ainino-2-chloro-o-(4-chlorophenyl)-a.5-dlmethylbenzene«cctonitrile 
(intennediate 33); 

4-omino-2-f Ixioro-a- ( 4-£luorophenyl )-a-oethy Ibenzeneacetonltrlle 
(intermediate 34): 

4-amino-2 . 6-dichloro-a- ( 4-f luoropheny 1 )ben2eneacetonit rile 
(intennediate 35): 

4-eanino-2-chloro-«- ( 4- E luoropheny 1 )-6-inethylben2eneacetonitrlle 
(intennediate 36); ..: 

4-eunino-a- ( 4-f luoropheny 1 )-2 . e-diinethylbenzeneacctonitrile 
(intermediate 37): 

4-amino-t»- ( 4-chloropheny 1 )-2 . e-dime thy Ibenzene ace tonit rile 

(intennediate 38): 

Following the same procedures and using the appropriate starting 

15 aaterials there are also prepared: 

4-amino-2-chloro-«-(4-chlor<^henyl)ben2eneacetonitrile (intennediate 39): 

4-amino-2.6-dichloro-a-(4-chlorophenyl)benzeneacetonitrile 
(intermediate 40): 

4-ainino-2-chloro-«-(4-chlorophenyl)-6-«ethylbenzeneacetonitrile 

20 (intermediate 41): 

4-amino-2-chlorc^-(4-fluorophenyl)benzeneacetonltrile (intennediate 

42); and 

4-amino-2-chloro-<x-(4-»ethylphenyl)ben2eneacetonitrile (intennediate 43). 
Example 1 

TO a stirred and cooled (5-lO'C) mixture of 15.2 parts oE 4-amlno-2- 
chloro-a-(4-chlorophenyl)-a.5-dlmethylbenzeneacetonitrilc . 14.4 
parts of concentrate hydrochloric acid and 125 parts of acetic acid was 
added dropwlse. during a 30 Minutes period, a solution of 3.5 parts of 
sodium nitrite In 15 parts of water at about lO'C. Upon completion, the 
30 whole was stirred for 30 minutes and then 10 parts of sodium acetate and 
1.6 parts of ethyl (2-cyanoacetyl)carbamate were added, during a period 
of 2 hours, at room temperature. The reaction mixture was poured Into 
500 parts of water. The product was filtered off. washed with water and 
dissolved in dichlorooe thane. The organic layer was dried, filtered and 
vaporated. Th resldu was purified by column chromatography ov r 



25 



35 



-15- 



01 7031 6 



silica gel using a mixture of trichloromethane and methanol (95:5 by 

volume) as eluent* The pure fractions were collected and the eluent was 

evaporated in vacuo. The r sidue was stirred In 2-propanol, The product 

was filtered off, washed with 2»2'-oxyblspropane and dried, yielding 

5 n.5 parts (74.1%) of ethyl [2-[ [5-chloro-4-[l-(4-chlorophenyl)- 

l-cyanoethyl]-2-methylphenyl]hydra2ono]-2-cyanoacetyl]carbamate 
(intermediate 44). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

10 ethyl l2-cyano-2-[t4-(l-cyano-l-phenylethyl)phenyl]hydra2ono]- 
acetyl]carbamate (Intermediate 45); 

ethyl [2- [ [ 3-chloro-4- [ 1- ( 4-chloropheny 1 )-l-cyanoe thy 1 ]pheny 1] 
hydra2ono]-2-cyanoacetyl]carbamate (intermediate 46); 

ethyl [2-[2-[3-chloro-4-[l-cyano-l-(4-f luorophenyl)ethyl]phenyl]- 
15 hydra2ono]-2-cyanoacetyl]carbamate (intermediate 47); 

ethyl t2"t[4"tl-(4-chlorophenyl)-l-cyanoethyl]-3-(trlf luoromethyl)- 

phenyl]hydraz6no]-2-cyanoacetyl]carbamate (intermediate 48): 

ethyl [2-I[4-[bls(4-chlorophenyl)cyanomethyl]-3-chlorophenyl]- 

hydra2ono]-2-cyanoacetyl]carbamate (intermediate 49); 
20 ethyl [2-[[3-chloro-4-[l-(4-chlorophenyl)-l-cyanobutyl]phenyl]- 

hydra2ono]-2-cyanoacetyl]carbamate (intermediate 50); 

ethyl t2-[[3-chloro-4-[l-(4-chlorophenyl)-l-cyanopentyl]phenyl]- 

hydra2ono]-2-cyanoacetyl]carbamate (intermediate 51); 

ethyl t2-tt3-chloro-4-[l-[4-chloro-3-(trifluoromethyl)phenyl]-l- 
25 cyanoethyl]pheny llhydrazono3-2-cyanoaCetyi 3 carbon ( interiuediate 52) ; 

ethyl [2-[2-[4-[l-( 4-chloropheny 1 )- 1-cyanoe thy 1 ] -3 . 5-dlchloro- 

phenyl]hydra2ono]-2*cyanoacetyl]carbamate (intermediate 53); 

ethyl [2-[[3-^chloro-4-[l-(4-chlorophenyl)-l-cyanoethyl]-5-methyl- 

phenyl]hydra2ono]-2-cyanoacetyl3carbamate (intermediate 54) 
30 e t hy 1 [ 2-cy ano- 2- 1 [ 4- [ 1-cy ano- 1 - ( 4- f luor opheny 1 ) e thy 1 ] -3 - f luoropheny 1 ] - 

hydra2ono]acetyl]carbamate (intermediate 55); 

ethyl t2-[[3.5-dichloro-4-[cy ano ( 4 - f 1 uor opheny 1 ) me t hy 1 ] pheny 1 ] - 
hydra2ono]-2-cyanoacetyl]carbamate (intermediate 56); 
thyl [2-[[3-chloro-4-[cyano(4-f luorophenyl)methyl]-5-methylphenyl]- 
35 hydrazono]-2-cyanoacetyl]carbamate; (intermediate 57) 

I 
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ethyl [2-cyano-2-[[4-[cyano(4-flxiorophenyl)methyl]-:3.5-dljnethyl- 
phenyl]hydra2ono]acetyl]carbamate (intermediate 58); 
ethyl [ 2- [ [ 4- [ ( 4-chloropheny 1 )cyanomethy 1 ]-3 , 5-dimethy Ipheny 1]- 
hydra2ono]-2-cyanoacetyl]carbamate (interaedlate 59) • 
5 Following the same procedure and using the appropriate starting 

taaterlals there are also prepared: 

ethyl [ 2- [ [ 3-chloro-4- [ { 4-chloropheny 1 )cyanome thyl ] pheny 1 ]hydra2ono]- 
2-cyanoacetyl] carbamate (intermediate 60); 

e thy 1 [ 2- [ [ 3 , 5-dichloro- 4- [ ( 4-chloropheny 1 ) cy anome thy 1 ] pheny 1 ] - 
10 hydra2ono]-2-cyanpacetyl]carbamate (intermediate 61); 

ethyl [2-[ [3-chloro-4-t (4-chlorophenyl)cyanomethyl]-5-methylphenyl]- 
hydra2ono]-2-cyanoacetyl] carbamate (intermediate 62); 

ethyl [2-[ [3-chloro-4-[ (4-f luorophenyl)cyanomethyl]phenyl]hydra2ono]- 
2-cyanoacetyl]ca^bamate (intermediate 63); and 
15 ethyl [2-[[ 3-ch lor o-4- [ ( 4-me thy Ipheny 1 ) cy anome thy 1 ] pheny 1 ] hyd r azono] - 
2-cyanoacetyl]carbamate (intermediate 64) • 
Example 8 

A mixture of 7-8 parts of ethyl t2-cyano-2-t C4-(l-cyan<^l-phenyl- 
ethyl)phenyl]hydra^ono]acetyl]carbaraate. 1.98 parts of anhydrous 

20 potassium, acetate and 120 parts of acetic acid was stirred and ref luxed 
for 3 hours. The reaction mixture was concentrated to a volume of 30 
parts. Water was added till the product was precipitated. It was sucked 
off, washed with water and dissolved in trichlorome thane. The remaining 
water was separated and the organic phase was dried, filtered and 

25 evaporated, yielding 6.86 parts of 2-t4-(l-cyano-l-phenylethyl>phenyl]- 
2.3,4r5-tetrahydro-3,5-dioxo-l,2.4-trla2ine-6-carbonitrile as a residue 
(intermediate 65). 

In a similar manner there was also prepared: 
2-[3-chloro^4-[ 1- ( 4-chlorophenyl)-l-cyanoe thy 1 ]phenyl]-2 r 3 r 4 , 5-tet rahydro- 

30 3,5-dioxo-l ,2,4-triazlne-6-carbonltrile (intermediate 66); 

2-[3-chloro-4-[l-cyano-l-(4-f luorophenyl )ethyl]phenyl]-2, 3,4.5- tetrahydro" 
3,5-dloxo-l ,2,4-trlazlne-6-carbonltrile (Intermediate 67); 
2- [ 4- [ 1 - ( 4-ch lor opheny 1 ) - 1-cyanoe thy 1 ] - 3- ( t r 1 f luor ome thy 1 ) pheny 1 ] - 2 . 3 , 4 , 5- 
tetrahydro-3,5-dioxo-l,2,4-trlazine-6-carbonltrile (intermediate 68); 
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2- [ 4- 1 bis ( 4-chloropheny 1 )cyanooethy 1 ]-3-chloropheny 1 ]-2 ,3,4, 5-tetr«- 
hydro-3,5-dloxo-l,2.4-tria2lne-6-carbonitrlle (intermediate 69): 

2-[3-chloro-4-[l-(4-chlorophenyl)-l-cyanobutyl]phenyl]-2.3.4,5-tetrahydro- 
3,5-dioxo-l,2,4-trlazine-6-carbonitrile (intermediate 70); 
5 2- [ 3-ch loro- 4- 1 1- ( 4-ch loropheny 1 )-l-cy anopenty 1 ] pheny 1 ] -2 , 3 . 4 . 5- 

tetrahydro-3.5-dioxo-l,2.4-tria2ine^6-carbonitrlle (intermediate 71); 
2-[3-chloro-4-tl-t4-chloro-3-(trifluorcxnethyl)phenyl]-l-cyanoethyl]- 
pheny 1 ]-2 ,3.4, 5-tetrahydro-3 ,5-dloxo-l ,2, 4-tria2ine-6-carbonitrile 
(intermediate 72); 

10 2- [ 4- 1 1- ( 4-chloropheny 1 )- i-cyanoe thy 1 ]-3 . 5-dichloropheny 1 ]-2 .3,4.5- 
tetrahydro-3.5-dioxo-1.2.4-triazine-6-carbonitrile (intermediate 73) ; 
2-[3-chloro-4-tl-(4-chlorophenyl)-l-cyanoethyl]-5-methylphenyl]-2,3,4,5- 
tetrahydro-3,5-dioxo-1.2.4-trla2ine-6-carbonitrile (intermediate 74); 

2- [5-chloro-4- [ 1- ( 4-chlorophenyl )-l-cyanoethyl]-2-methy Iphenyl ]-2 . 3 , 4 . 5- 
15 tetrahydr<^3.5-dioxo-l,2.4-tria2ine-6-carbonitrile (intermediate 75); 

2- [ 4- 1 1-cyano-l- ( 4-f luoropheny l)e thy 1 ]-3- f luoropheny 1 ] -2 . 3 . 4 . 5- te t rahydro- 
3,5-dioxo-l,2.4-trlazlne-6-carbonitrile (Intermediate 76); 

2-[3.5-dichloro-4-[cyano(4-fluorophenyl)methyl]phenyl]-2.3.4,5-tetrahydro- 
3,5-dioxo-1.2.4-triazine-6-carbonitrile (intermediate 77); 

20 2-[3-chIoro-4-[cyano(4-£luorophenyl)methyl]-5-methylphenyl]-2.3.4.5-tetra- 
hydro-3,5-dioxo-l,2,4-tria2ine-6-carbonitrile (intermediate 78); 

2-t4-[cyano(4-fluorophenyl)methyl]-3,5-diinethylphenyl]-2,3.4,5-tetrahydro- 
3.5-dioxo-1.2.4-tria2ine-6-carbonitrile (intermediate 79); and 
2-[ 4- [ ( 4-chlorophenyl )cyanomethyl]-3 , S-dimethylpheny 1 ]-2 ,3,4. 5-tetrahydro- 
25 3,5=-dicxc-1.2.4-triazine''6=carbor.itrile Ctntersiedlate SO). 

Following the same procedure and using the appropriate starting 
materials there are also prepared: 

2-[3-chloro-4-t (4-chlorophenyl)cyanomethyl]phenyl]-2. 3 , 4, 5-tetrahydro-3 .5- 
dioxo-l,2,4-tria2ine-6-carbonltrile (intermediate 81); 

30 2-[3 .5-dlchloro-4-[ ( 4-chlorophenyl )cyanomethyl]phenyl ]-2. 3 , 4 ,5-tetrahydro- 
3 ,5-dloxo-1.2.4-tria2ine-6-carbonitrile (intermediate 82): 
2-[3-chloro-4-[(4-chlorophenyl)cyanoraethyl]-5-methylphenyl]-2,3.4.5- 
tetrahydro-3,5-dioxo-1.2.4-triazine-6-carbonitrile (intermediate 83); 
2- t3-chloro-4-[ (4-f luorophenyl)cyanomethyl3phenyl]-2, 3 . 4 . 5-tetra- 

35 hydro-3.5-dioxa-l,2,4-triazine-6-carbonitrile (intermediate 84); and 
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2-[3-chloro-4-[(4-aethylphenyl)cyanocnethyl]phenyl]-2,3,4,5-t tra- 
hydro-3.5-dloxo-1.2.4-tria2ine-6-carbonltrile (Intermediate 85). 

Example 9 

A mixture of 6-86 parts of 2-[4-(l-cyano-l-phenylethyl)phenyl]- 
5 2,3,4,5-tetrahydro-3,5-dioxo-1.2,4-tria2ine-6-carbonitrile, 30 parts of 
concentrate hydrochloric acid and 150 parts of acetic acid was stirred 
and refluxed for 24 hours. The reaction mixture was evaporated and the 
residue was dissolved in trichloromethane. The latter was dried, 
filtered and evaporated, yielding 7.2 parts of 2-[4-(l-cyano-l-phenyl- 
10 ethyl)phenyl]-2,3,4,5-tetrahydro-3,5-dioxo-1.2,4-triazine-6-carboxylic 

acid (intermediate 86). 

In a similar manner there was also prepared: 
2-t3-chloro-4-[l-(4-chlorophenyl)-l-cyanoethyl]phenyl]-2.3,4,5-tetrahydro- 

3.5-dloxo-l,2,4-trla2ine-6-carboxylic acid (intermediate 87); 
15 2-[3-chloro-4-[l-cyano-l-(4-fluorophenyl)ethyl]phenyl]-2,3.4,5-tetrahydro- 
3,5-dioxo-l,2,4-trlazlne-6-carboxylic acid (intermediate 68); 
2- [ 4- 1 1- ( 4-ch loropheny 1 ) - 1-cyanoe thy l]-3-(trif luorome thy 1 ) phenyl ] -2 . 3 , 4 . 5- 
tetrahydro-3,5-diox6-l,2,4-trla2lne-6-carboxylic acid (intermediate 89); 
2-1 4- [ bis ( 4-chloropheny 1 )cyanomethy l]-3-chlorophenyl]-2 . 3 , 4 . 5-tetra- 

20 hydro-3.5-dloxo-1.2.4-trlazine-6-carboxyllc acid (intermediate 90): 

2-(3-chloro-4-[l-(4-chlorophenyl)-l-cyanobutyl]phenyl]-2.3.4.5-tetrahydro- 

3.5-dioxo-1.2.4-trlazlne-6-carboxylic acid (intermediate 91); 
2-[3-chloro-4-[ 1- (4-chloropheny 1 )-l-cyanopentyl ]phenyl]-2 ,3.4. 5-tetra- 
hydro-3,5-dioxo-l,2,4-trlazine-6-carl>oxylic acid (intermediate 92); 
25 2- 1 3-ch lor 0-4- [ 1- [ 4-chloro-3- ( t r 1 f luorome thy 1 ) phenyl ] - 1-cyanoe thy 1 ] - 
phenyl]-2 , 3 . 4 .5-tetrahydro-3 ,5-dioxo-l ,2.4-triazine-6-carboxylic acid 

(intermediate 93); 

2- 1 4- [ 1- ( 4-chloropheny 1 ) -1-cyanoe thy 1 ] -3 , 5-d'ichloropheny 1 ]-2 .3,4.5- 
tetrahydro-3,5-dioxo-1.2.4-triazine-6-carboxylic acid (intermediate 94); 

30 2-[ 3-chloro-4-[ 1- ( 4-chlor<^henyl) -1-cyanoe thy l]-5-methylphenyl]-2 .3,4.5- 
tetrahydro-3.5-dioxo-l,2,4-trla2lne-6-carboxylic acid (Intermediate 95); 
2-[5-chloro-4-[l-(4-chlorophenyl)-l-cyanoethyl]-2-methylphenyl]-2,3,4.5- 
tetrahydro-3.5-dioxo-l.2.4-trlazine-6-carboxylic acid (Intermediat 96); 
2- [ 4- [ i-cy ano- 1- ( 4-f luoropheny 1 ) e thy 1 ] -3- f luoropheny 1 ] -2 . 3 , 4 . 5- 1 t rahydro- 

35 3.5-dioxo-l,2,4-tria2ine-6-carboxyllc add (intermediat 97): 
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2-[3.5-dlchloro-4-[cyano(4-fluoroph nyl)methyl]phenyl]-2,3 ,4.5-tetr«hydro- 
3.5-dioxo-l,2,4-tria2ine-6-carboxylic acid (Intern dlate 98); 
2- l3-chloro-4- tcyano(4-f luorophenyl )methyl]-5-methy Iphenyl 3-2, 3 , 4 , 5- 
tetrahydro-3,5-dioxo-1.2.4-tria2ine-6-carboxyllc acid (intermediate 99); 
5 2- [4- [cyano( 4-f luoropheny 1 )inethy 1 ]-3 . 5-dlmethylpheny 1 ]-2 ,3.4. 5-tetrahydro- 
3,5-dioxo-l,2.4-tria2ine-6-carboxylic acid (intermediate 100); and 

2- [ 4-[ ( 4-chloropheny Dcyanomethy 1 ]-3 . 5-dimethy lphenyl]-2 , 3 . 4 . 5-tetrahydro- 
3,5-dioxo-l,2.4-tria2ine-6-carboxylic acid (intermediate 101). 

Following the sane procedure and using the appropriate starting 

10 materials there are also prepared: 

2- [3-chloro-4- [ ( 4-chlorophenyl )cyanoinethy IJpheny 1 ]-2 .3,4, 5-tetrahydro-3 . 5- 
dioxo-1.2.4-tria2ine-6-carboxylic acid (intermediate 102): 
2- [ 3 . 5-dichloro-4- [ ( 4-chloropheny 1 ) cyanomethy 1 ]pheny 1 ]-2 .3.4. 5-tet rahydro- 
3,5-dioxo-1.2,4-tria2ine-6-carboxylic acid (intermediate 103); 

15 2-[3-chloro-4-[(4-chlorophenyl)cyanomethyl3-5-methylphenyl]-2.3.4,5- 

tetrahydro-3.5-dioxo-1.2,4-tria2ine-6-carboxylic acid (intermediate 104): 

2-[3-chloro-4-[(4-fluorophenyl)cyanoniethyl]phenyl]-2.3,4,5-tetrahydro-3.5- 
dioxo-l,2,4-tria2ine-6-carboxylic acid (intermediate 105): and 

2-[3-chloro-4-t(4-methylphenyl)cyanofnethyl]phenyl]-2.3.4.5-tetrahydro-3,5- 
20 dioxo-1.2,4-triazine-6-carboxylic acid (intermediate 106). 
Example 10 

To a stirred mixture of 16 parts of 2-[3-chloro-4-t (4-chlorophenyl )- 
hydroxytoethyl]phenyl]-l,2.4-tria2ine-3.5(ai,4H)-dione and 150 parts of 
trtchloromethane were added dropwise. during a period of 5 minutes. 16 

25 par^ts of thionyl chloride. Upon ecapleticn. stirring was cent inaad for 3 
hours at reflux temperature. The reaction mixture was evaporated in 
vacuo. Methylbenzene was added and the whole was evaporated again, 
yielding 14 parts (83.1%) of 2-[3-chloro-4-tchloro(4-chlorophenyl)- 
methyl]phenyl]-1.2.4-tria2ine-3.5(2H,4H)-dione as a residue 

30 (intermediate 107). 

In a similar manner there were also prepared: 
2- [ 4- [ chloro( 4-chlorophenyl )methy 13-3 . 5-dichlorophenyl]-l , 2 , 4-triazine- 
3,5-(2H,4H)-dione (intermediate 108): 

2-l3-chloro-4-(chloro(4-chlorophenyl)methyl]-5-methylphenyl]-l,2.4- 
35 tria2ine-3,5-(2H,4H)-dione (interm diate 109); 
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2-[3-chloro-4-[chloro(4-f luoroph nyl)Bethyl]phenyl]-l .2,4-tri«zlne- 
3.5-(ai.4H)-dione (Intermediate 110): and 

2-l3-chloro-4-[chloro(4-inethylphenyl)inethyl]phenyl]-1.2.4-triazine-3,5- 

(2ft.4H)-dione (intermediate 111). 
5 Following the same procedure and using the appropriate starting 

materials there are also prepared: 

2- [3-chloro- 4- [ 1-chloro- 1- ( 4-chloropheny 1 ) e thy IJ-S-methy Ipheny 1 3-1.2,4- 
tria2ine-3.5-(25i.4H)-dione; (intermediate 112) 

2-l4-(l-chloro-l-phenylethyl>phenyl]-1.2.4-triazine-3,5-(2H,4H)-dione 

10 (intermediate 113); 

2- [ 3-chloro-4- [ 1-chloro-l- ( 4-chloropheny 1 )ethyl]pheny 13-1 . 2. 4-tria2 ine- 

3,5-(2H.4H)-dione (intermediate 114); 

2-[3-chloro-4-[l-chloro-l-(4-fluorophenyl)ethyl]phenyl3-1.2.4-tria2ine- 
3.5-(2H,4H)-dione (intermediate 115); 

2-[4-tl-chloro-l-(4-chlorophenyl)ethyl3-3-(trifluoroinethyl)phenyl3-1.2.4- 
tria2ine-3,5-(ai.4H)-dione (intermediate 116); 

2-[4-lbis(4-£luorophenyl)chlorciBethyl3-3-(trifluoromethyl)phenyl3-1.2,4- 
tria2lne-3,5-(ai.4H)-dione (intermediate 117); 

2- [ 3-chloro-4- 1 l-chloro- 1- ( 4-chloropheny 1 )buty I ]phenyl]-l . 2 . 4-t r iazine- 

20 3.5-(ai.4H)-dione (intermediate 118); 

2-l3-chloro-4-tl-chlorc^l-(4-chlorophenyl)pentyl]phenyl]-l,2.4-triazine- 

3,5-(2H,4H)-dione (intermediate 119); 

2-l3-chloro-4-[l-chloro-l-l4-chloro-3-(triEluoromethyl)phenyl3ethyl3- 
phenyl]-1.2,4-triazine-3.5-(^.4H)-dione (intermediate 120): 
2-13 . 5-dichloro-4- [ l-chloro- 1- (4-chlorophenyl )ethyl3pheny 13-1 . 2 . 4-tria- 
zlne-3,5-(2H.4H)-dione (intermediate 121); 

2-[5-chlorp-4-[l-chloro-l-(4-chlorophenyl)ethyl3-2-methylphenyl3-l»2.4- 
triazine-3.5-(ai,4H)-dione (intermediate 122); 

2- [ 4- [ 1-chloro-l- ( 4-f luoropheny 1 )ethy 1 3-3-f luoropheny 13-1 . 2 . 4-triazine- 

30 3,5-(2H,4H)-dione (intermediate 123); 

2-[3.5-dichloro-4-tchloro(4-fluorophenyl)methyl3phenyl3-1.2,4-triazlne- 

3,5-(2H.4H)-dione (intermediate 124); 

2- [ 3-chloro- 4- 1 chloro( 4- f luor opheny 1 )me thy 1 3 -5-n»e thy Ipheny 1 3- 1 . 2 , 4- 1 r ia- 

zine-3.5-(2H,4H)-dione (intermediate 125); 
35 2- [ 4-[chloro( 4-f luoroph ny 1 )methyl3-3 . 5-dlme thy Ipheny 13-1 . 2 . 4- 1 riazine- 
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3.5-(a,4H)-dion (Intemediat 126); 

2-t4-tchloro(4-chlorophenyl )methyl]-3 .5-dlmethylphenyl]-l ,2. 4-t^iazlne- 
3,5-(2H.4H)-dlone (intermediate 127); 

B) Preparatio n of Pinal compounds 
Example 11 

A aixture of 11.1 parts of 2-[3-chloro-4-tl-(4-chlorophenyl)-l- 
cyanoe thy 1 ]-5-methy Ipheny l]-2 . 3 . 4 . 5- tet rahydro-3 . 5-dioxo-l . 2 . 4- 
trlazine-e-carboxylic acid and 15 parts of 2-mercaptoacetic acid was 
stirred and heated for 2 hours at 180»C. The reaction mixture was 
cooled, water was added and the whole was treated with sodium hydrogen 
carbonate. The product was extracted with trichloromethane. The organic 
layer was dried, filtered and evaporated. The residue was purified by 
cclunm chromatography over silica gel using a mixture of trichloro- 
methane and methanol (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated in vacuo. The residue was 
stirred in 2 . 2 ' -oxybispropane . The product was filtered off and dried, 
yielding 5 parts (50\) of 2-chloro-a-(4-chlorophenyl)-4-(4.5-dihydro- 

3.5-dioxo-l,2,4-triazin-2(3H)-yl)-a,6-dimethylben2eneacetonitrlle; 
20 np. 226. Tc (compound 1). 

In a similar manner there *#ere also prepared: 

4-<4.5-dihydro-3.5-dioxo-1.2.4-tria2in-2(3H)-yl)-«-methyl-«-phenyl- 
benzeneacetonitrile; mp. 189. 2»C (compound 2); 

2-chloro-a- ( 4-chloropheny 1 )-4- ( 4 . 5-dihydro-3 . 5-dioxo^l . 2 . 4- tr iazin- 
25 2(3K)-yl)-a-=i£thylben2eneaestonitrllei sap. 235. 1'e (ecsapocsnd 3); 

2-chloro-4- ( 4 .5-dihydro-3 . 5-dioxo-l . 2. 4-triazin-2(3H)-y 1 )-a- ( 4-f luoro- 
phenyl )-o-methylbenzeneacetonitrile; mp. 202.8*C (compound 4); 
o- (4-chloropheny 1 )-4- ( 4 . 5-dihydro-3 . 5-dioxo-l , 2 . 4-tria2in-2(3a)- 

yl)-a-methyl-2-(trifluoromethyl)benzeneacetonitrlle; mp. 232. 8»C; 
30 (compound 5); 

a.a-bis(4-chlorophenyl)-2-chloro-4- (4 , 5-dihydro-3 .5-dioxo-l .2,4- 
triazln-2(3H)-yl)benzeneacetonltrile; mp. 229. 9-c (compound 6); 
2-chloro-a- ( 4-chlorophenyl )-4- ( 4 . 5-dihydro-3 . 5-dioxo- 1 . 2 . 4- tr ilz in- 
2(3H)-yl)-o-propylbenzeneacetonitrile; mp. 124. 2*C: (compound 7) 
«-butyl-2-chloro-a- ( 4-chloropheny 1 )-4- ( 4 . 5-dihydro^3 . 5-dioxo- 1.2.4- 



35 



-22- 



01 7031 6 



tria2in-2(31i)-yl)ben2eneocetonitrile: tap. 126. 3»C: (compound 8) 
4-chlorcr-<x-l2-chloro-4-(4.5-dihydro-3,5-dioxo-l,2,4-trla2ln-2(3H)- 
yl)phenyl]-tt-methyl-3-(trlfluorocnethyl)ben2eneacetonitrile: mp. 

233. 1"C; (coa4»ound 9) 

i 2 ,6-dichloro-a- (4-chloropheny 1 )-4- ( 4 . 5-dlhydro-3 , 5-dloxo-l , 2 , 4-tr lazln- 
2(3H)-yl)-a-iaethylbenzeneacetonitrile: mp. 184. 5"C (compound 10); and 
2-chloro-e-( 4-chloropheny 1 )-4- (4 , 5-dihydro-3 . 5-dioxo- 1 . 2 ,4-tr iazin- 
2(3H)-yl)-o.5-dimethylben2ene6cetonltrlle; mp. 285.8''C (con«>ound 11). 
m a similar manner, there %?ere also prepared: 

10 4- ( 4 . 5-dihydro-3 . S-dioxo- 1.2. 4- 1 r ia2in-2 ( 3H) -y 1 )-2-f luoro-a- ( 4-f luoro- 
phenyl)-a-»ethylben2eneacetonltrlle: mp. 211. 6"C (compound 12): 
2 . 6-dichloro-4- ( 4 . 5-dihydro-3 . 5-dioxo- 1.2. 4- tr lazin-2 ( 3H)-y 1) 
(4-fluorophenyl)ben2eneacetonitrile; mp. 250. 2»C (compound 13); 
2-chloro-4- ( 4 . 5-dihydro-3 . 5-dioxo-l , 2 . 4-tria2in-2( 3H)-y l)-a- (4-f luoro- 

15 phenyl)-6-»ethylbenzeneacetonitrlle: mp. 222. 8»C (compound 14); 

4- ( 4 , 5-dihydro-3 . 5-dioxo- 1 . 2 . 4- 1 r iaz in-2 ( 3H)-y I ) -•- ( 4-C luoropheny 1 ) - 
2.6-dimethylben2eneacetonitrile: mp. 272, 3*C (compound 15); and 
«- ( 4-chlorophenyl )-4-( 4 , 5-dihydro-3. 5-dioxo-l , 2 , 4-tria2in-2( 3H)-y 1 )- 
2.6-dliaethylben2eneacetonitrile; mp. 259. 6»C (compound 16). 

20 Following the same procedures and using the appropriate starting 

materials, there are also prepared: 

2-chloro-a- ( 4-chloropheny 1 )-4-( 4 . 5-dihydro-3 . 5-dioxo-l , 2 . 4-tria2in- 
2(3H)-yl)ben2eneacetonitrile: (compound 17) 

2 . 6-dichloro-a- ( 4-chlorophenyl ) -4- ( 4 . 5-dihydro-3 .5-dioxo-l , 2 . 4-tria2in- 
25 2(3H)-yl)ben2eheacetonitrile: (compound 18) 

2-chloro-a- ( 4-chloropheny 1 )-4- ( 4 . 5-dihydro-3 . 5-dioxo-l . 2 . 4-tria2 in- 
2(3H)-yl)-6-methylben2eneacetonitrile; (coo^>ound 19) 

2-chloro^4- ( 4, 5-dihydro-3 .5-dioxo-l . 2 . 4-tria2in-2(3H)-yl)-a-(4-f luoro- 
pheny Dbenzeneacetonitrile; (con«>ound 20) and 
30 2-chloro-4- ( 4, 5-dthydro-3 , 5-dioxo-l . 2. 4-tria2in-2(3H)-yl)-a-(4-«ethyl- 
phenyDbenzeneacetonitrile; (compound 21). 
Example 12 

A mixture of 12 parts of 2-[3-chloro-4-tchloro(4-chlorophenyl)- 
methyl]phenyl]-1.2.4-tria2ine-3,5(2H.4H)-dione and 5.4 parts of copper 
35 cyanide was stirred and heated first for 3 hours at 130»C and for 3 
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hours at 180*C. After cooling, the preclpltat d product was dissolved in 
a mixture of trlchloroae thane and methanol (90:10 by volume). The 
inorganic precipitate was filtered off and the filtrate was evaporated 
in vacuo. The residue was purified four times by column chromatography 

5 over silica gel using first a mixture of trichlorocnethane and 

acetonitrile (90:10 by volume), second a mixture of tetrachloromethane 
and methanol ( 93:7 by T?olt2me> -drld then twice a mixture of tetrachloro- 
methane and acetonitrile (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was further 

10 purified by column chrdmatography (HPLC) over silica gel using a mixture 
of t rich lor orae thane and methanol (98:2 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated in vacuo. The 
residue was dried, yielding 1.3 parts (11.2%) of 2-chloro-a-(4- 

chlorophenyl)-4-{4,5-dihydro-3,5-dioxo-1.2,4-tria2in-2(3H)-yl)benzene- 
15 acetonitrile: mp. 196. 8*C (compound 22). 

In a similar manner there %*ere also prepared: 
2 ,6-dichloro-tt- ( 4-chloropheny 1 )-4-( 4 , 5-dihydro-3 . 5-dioxo-l . 2. 4-tria2in- 
2(3H)-yl)ben2eneacetonitrile: mp. 290. 5*C (compound 23): 

2-chloro-ft- ( 4"chloropheny 1 ) -4- { 4 , 5-d ihydrc^3 , 5-dioxo- 1 , 2 . 4- 1 r iazin- 
20 2(3H)-yl)-6-methylben2eneacetonitrile: mp. 267-2**C (compound 24): 

2-chloro-4- ( 4 , 5-dihydro-3 , 5-dioxo-l . 2 , 4- tr ia2in-2{ 3H)-yl)-a- ( 4- 
f luorophenyDbenzeneacetonitrile; mp. 185.2**C (compound 25); and 

2-chloro-4- ( 4 . 5-dihydro-3 . 5-dioxo-l , 2 , 4- tr ia2in-2( 3H)-yl)-a- (4-me thy 
IphenyDbenzeneacetonitrile; mp. 162. 3*C (compound 26). 
25 Pol lowing the sajne procedures and using equivalent ampmits of the 

appropriate starting materials there are also prepared: 
2-chloro-a- ( 4-chlorophenyl )-4- ( 4 , 5-dihydro-3 , 5-dioxo-l . 2 , 4-t riazin- 
2(3H)-yl )-a,6-dime thy Ibenzeneacetonit rile (compound 27). 
4- ( 4 , 5-dihydro-3 , 5-dioxo-l , 2 , 4-tr iazin-2 ( 3H)-y 1 )-a-me thyl-a-pheny l- 
30 benzeneacetonitrile: (compound 28): 

2-chloro-o- ( 4-chloropheny 1 )-4-( 4 , 5-dihydro-3 , 5-dioxo- 1,2. 4- triazin- 
2(3H)-yl)-a-methylbenzeneacetonitrile (compound 29): 

2-chloro-4- (4. 5-dihydro-3. 5-dioxo-l. 2, 4-triazin-2(3H)-yl)-a-(4-fluoro- 
phenyl)-a-methylbenzeneacetonitrile (compound 30): 
35 a-( 4-chloropheny 1 )-4- ( 4 . 5-dihydro-3 . 5-dioxo-l . 2 . 4-tria2in-2(3H)-yl )-a- 
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mel 



thyl-2-(trlEluoroinethyl)ben2eneacetonltrile (compound 31) ; 
,-bls{4-chlorophenyl)-2-chloro-4-(4.5-dihydro-3.5-dloxo-1.2,4- 

tria2ln-2(3H)-yl)benzeneacetonitrile (compound 32); 
2-chloro-a-(4-chlorophenyl)-4-(4.5-dlhydro-3.5-dioxo-1.2.4-triazlii- 

i 2(3H)-yl>-«-propylben2eneacetonltrile (compound 33); 

a-butyl-2-chlor<^a-(4-chlorophenyl)-4-(4.5-dihydro-3.5-dioxo-1.2.4- 

triazin-2(3H)-yl)benzeneacetonitrile; (compound 34); 
' 4-chIoro-o.-I2-chlor6-'4--('4-.5-dlhVdro-3,5-dioxo-1.2,4-tri^^ 
yl)phenyl]-a-inethyl-3-(trifluoromethyl)ben2eneacetonltrile 

10 (compound 35); 

2.6-dichloro-«-(4-cftlorophenyl)-4-(4.5-dihydro-3.5-dloxo-1.2.4-tria2ln- 

2(3H)-yl)-«x-inethylben2eneacetonitrile; (compound 36); 
2-chloro-«- ( 4-chloropheny 1 )-4- ( 4 , 5-dlhydro-3 . 5-dioxo-l , 2 , 4-tr lazin- 
2(3H)-yl)-tx,5-dUnethylben2eneacetonitrile: (compound 37) ; 
4-(4.5-dihydro-3.5-dioxo-1.2.4-triazin-2(3H)-yl)-2-fluoro-«-(4-fluoro- 

phenyD-a-methylbenzeneacetonltrile (compound 38); 
2,6-dlchloro-4-(4.5-dihydro-3.5-dioxo-1.2.4-trlazin-2(3H)-yl)-«-{4- 

fluorophenyDbenzeneacetonltrile (compound 39); 

2-chloro-4-(4.5-dlhydro-3.5-dioxo-1.2.4-triazin-2(3H)-yl)-a-(4-£luoro- 

20 phenyl)-6-methylbenzeneacetonitrile (compound 40); 

4-(4.5-dihydro-3.5-dioxo-1.2.4-triazin-2(3H)-yl)-«-(4-fluorophenyl)-2.6- 

dimethylbenzeneacetonitrile (compound 41); and 

a-(4-chlorophenyl)-4-(4.5-dihydro-3.5-dioxo-1.2.4-triazin-2(3H)-yl)-2.6- 
dimethylbenzeneacetonitrile (compound 42). 



15 



25 



30 



35 
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C) Phar macological Examp les 

The strong anti-protozoal activity of the compounds of formula (i). 
the phannaceutlcally acceptable add addition salts and the 
possible stereochemically isomeric forms thereof is clearly evidenced 
by the data obtained in the following experiments, which data are only 
given to illustrate the useful anti-protozoal properties of all the 
compounds embraced within the invention and not to limit the invention 
either with respect to the scope of susceptible Protozoa nor with 
respect to the scope of formula (I). 

Example 13 

Outline of anticoccidial efficacy test against Himeria ten^n^ 



Hlsex chickens were fed with a commercial basal ration not 
containing a coccidiostatic agent. 

Eighteen-day-old chickens were sorted in groups of two birds, water 
was supplied automatically and medicated feed was supplied ad libitum 
from the day of infection (day 0) until the seventh day (not Included) 
after infection. Unmedicated feed was supplied ad libitum to two 
groups of four birds for uninfected and infected controls. 

Unmedicated feed was a coannercial basal ration not containing a 

25 coeciaiostatlc agent. Kedteated feed was prepared frcsa aniaedlcated 
feed by thoroughly mixing the latter with an amount of the tested 
compound. 

on day 0 the birds were Inoculated orally with 10^ sporulated 
oocysts of Elmer ia tenella . On day 5 the faecal score was determined 

30 and graded: 

0 = no blood spots 

1 » one or two blood spots 

2 « three to five blood spots 
35 3 a more than five blood spots 
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On the seventh day oocyst production is determined by collecting 
the feces and the oocyst count per gram feces (OPG) and the birds are 
weighed. 

m table 1 the first column shows the average relative weight gain 
in percent compared with the non- infected controls. The second column 
shows the overage faecal score and the third column illustrates the 
average oocyst count. 
Table 1 



dose of 
Comp. tested 
No. compound 
in ppm 
In feed 



10 



* 

** 

13 



average relative average faecal average oocyst 

*»eight gain score count 

(OPG) X 1000 



100 
10 
5 

100 
100 

10 
100 

10 
5 

100 
10 
100 
10 
10 
5 
1 



1 

0.5 



92 

99 

96 

93 

94 

92 
103 
100 
92 
94 
92 
98 
97 
97 
98 
94 

100 
78 

101 
96 



0 
0 
0 
0 
0 
0 
0 
0 

1.0 
0 

o.e 

0 

1.5 

0 

0 

0.5 
0 

2.9 

0 

0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

459 
0 
0 



J 
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14 1 98 0 



15 100 99 



25 100 95 

10 99 



! 26 100 92 

I 



0 

0 0 



10 99 0 



16 100 94 

10 91 0 

5 94 0 

22 100 9e 

10 102 



0 

0 0 
0 



^ 100 

1 98 1.0 



0 

0 0 
0 0 
0 0 



0.5 97 

23 100 98 
10 101 

5 98 

1 102 

0.5 97 

24 100 99 

10 108 0 



0 

0.5 0 
0 0 
0 0 
0 0 
0 0 



0.1 0 
0 0 



5 99 0 

1 99 0 

0.5 94 0.4 



5 100 0 

1 94 0.2 



0 
0 
0 
0 

0 0 
0 0 
0 



0 

0 0 



10 95 0.5 



* ■ non-infected control 
** = infected control 
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pfjimplg 14 

outline of «mtlcoccidlal efficacy test against PImPrIa acervulina. 



Hisex chickens were fed with a cocomercial basal ration not 
containing a coccidiostatic agent. 

Eighteen-day-old chickens were sorted in groups of four birds, 
water was supplied rautoaitically and medicated feed was supplied ad 
libitum from the day of infection (day 0) until the seventh day (not 
included) after infection. Unmedicated feed was supplied ad libitum to 
two groups of four birds for uninfected and infected controls. 

UTuuedicated feed was a commercial basal ration not containing a 
coccidiostatic agent. Hedicated feed was prepared from unmedicated 
feed by thoroughly mixing the latter with an amount of the tested 

compound. g 

on day 0 the birds were inoculated orally with 2.10 sporulated 
oocysts of ,.ervulina . On day 4 and 5 the faecal score was 

determined and graded: 

0 «= normal 

1 = slightly soft Eaeces 

2 = white watery diarrhea 

3 » slimy mucoid diarrhea 



25 



30 



on the fifth and sixth day oocyst production is determined by 
collecting the feces and the oocyst count per gram feces (OPG) and th 

birds are weighed. 

in table 2 the first column shows the average relative weight gain 
in percent codpared with the non-infected controls. The second column 
shows the average faecal score and the third column illustrates the 

average oocyst count. 
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Table 2 

dose of 
2oBip. tested 
No. compound 
in ppm 
in feed 
100 



average relative average taecal average oocys"? 
weight gain 



81 



score 



0.4 





- 


100 


0 




- 


73 


2.8 


3 


100 


98 


0 




10 


84 


1.1 


4 


100 


97 


0 




10 


86 


l.l 




5 


92 


1 Q 


5 


100 


94 


n 


6 


100 


91 


0 


10 


100 


85 


0.2 




10 


85 


0,3 




5 


90 


1.2 


12 


100 


97 


0.3 


13 


100 


97 


0 




10 


97 


0.3 




5 


94 


0.3 




1 


93 


0.3 


14 


100 


99 


0 




10 


102 


n 


15 


100 


99 


0 




10 


95 


0.5 


16 


100 


94 


0 




10 


91 


0.1 


22 


100 


94 


0 




^0 


91 


0.2 




5 


101 


0 


23 


100 


99 


0 




10 


99 


0 




5 


102 


0 



cotint 
<C»»G) X 1000 

T 
0 

356 
0 

147 
0 
35 
0 
0 
3 
0 
14 
33 
0 
0 

28 
14 
55 
0 
5 
0 
44 
0 
20 
0 
11 
23 
0 
0 
6 
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1 


100 


0 


29 


0.5 


90 


0.1 


17 


100 


'98 


0 


0 


10 


92 


0 


10 


5 


96 


0 


0 


1 


92 


0.5 


44 


100 


98 


0 


0 


10 


9*7 


0.1 


36 



* « non-tnfected control 
** = Infected control 



01 7031 6 



CLAIMS 



1. A chemical compound having the formula 

R^ O 



2 a pharaaceuttcally acceptable acid addition salt or a possible stereo- 

3 chemically isomeric form-thertef, wherein: 

12 3 

4 R , R and R are each Independently hydrogen, halo, trif luoromethyl . 

5 alkyl, C^_^ alkyloxy. c^_^ alkylthlo or C^^^ alkylsulfonyl; 

6 R and R are each independently hydrogen, halo, trifluoromethyl 

7 or C, , alkyl; and 

8 R is hydrogen, C^_^ alkyl, cyclo C^^^ alkyl or phenyl optionally 

9 substituted with up to three substituents each independently selected 

10 from the group consisting of halo, trifluoromethyl. C^^^^ alkyl, c 

11 alkyloxy, C^^^^ alkylthlo and Cj^_^ alkylsulfonyloxy . 

1 2. A chemical compound according to claim 1, wherein R^ and R^ are, each 

2 independently, hydrogen, halo, trifluoromethyl, or C, ^ alkyl; R^ is 

1"D V, t 

3 hydrogen; R is hydrogen, C^_^ alkyl. phenyl or halophenyl; R^ and R^ 

4 are, each independently, hydrogen, halo, trifluoromethyl or C alkyl. 

1—6 

1 3, A chemical corspGund acccrding te clels:i 2, therein >»^i<x. 

2 R are both hydrogen; R is hydrogen, C^_^ alkyl or halophenyl. 

1 4. A chemical compound according to claim 3, %fhereln R^ Is 4-halo; R is 

2 hydrogen or methyl; and R* and R^ are, each independently, hydrogen, 

3 halo, methyl or trifluoromethyl, said R^ and R^ being substituted on the 

4 2 and 6 position of the phenyl moiety bearing said R^ and R^. 



1 
2 
3 



5. A chemical compound according to claim 1 wherein the compound Is 
2-chloro-a- ( 4-chloropheny l)-4- ( 4 . 5-dihydro-3 , 5-dloxo-l , 2 , 4- tr iazin- 
2(3H)-yl)benzeneacetonitril . 
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1 6. A ch mical ccjmpound according to claim 1 *»h rein the coii^Kxmd is 

2 2 .6-dichloro-a-(4-chlorophenyl)-4-(4,5-dihydro-3 .5-dioxo-l ,2.4- 

3 tria2in-2(3li)-yl)benzeneacetonitrile. 

1 7. A chemical compound according to any one of claims I to 6 for 

2 use as a medicine. 

1 8. A chemical compound according to any one of claims I to 6 for 

2 use as an antl-protozoal medicine. 

1 9. A pharmaceutical composition con5)rlslng an inert carrier and as 

2 an active Ingredient a pharmaceutically acceptable amount of a compound 

3 according to any one of claims 1 to 6. 

1 10. A pharmaceutical composition according to claim 9 for use as an 

2 antl-protozoal medicine. 

1 11. A process of preparing a pharmaceutical composition 

2 r-h^r.nt^rized m that a therapeutically effective amount of a compound 

3 as claimed in any one of claims I to 6 is intimately mixed *?ith a 

4 suitable pharmaceutical carrier. 

1 12. A process of preparing a chemical compound as claimed in any 

2 one of claims 1 to 6. character ized by 

3 1) eliminating the group E of an Intermediate trlazadlone having the 

4 formula 

5 wherein E represents an electron attracting group, said 

6 llmlnatlon being carried out at higher temperatures, if desired. 
1 m the pres nee of an acid, said acid being optionally used as a 

8 solv nt and optionally. If further desired. In th presence of a 

9 r actlon-in rt solvent; or 
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10 li) reacting on int rm dlate of fonnula 




\^_ro (VI) . 



22 wherein W represents a reactive leaving group, with a cyanide. If 

23 desired. In the presence of a reaction-Inert solvent. 

1 13. A process according to clala 12, wherein E is a carboxyl 

2 group; and W Is halo, methylsulfonyloxy or 4-methylphenylsulfonyloxy. 

1 14. A process according to claim 13, wherein the Intermediate (lii) 

2 wherein E stands for carboxyl is produced by hydrolizing an intermediate 

3 of formula 

R O 



%*hereln E^ is cyano. c^ ^ alkyloxycarbonyl , or amido. 

15. A process according to claim 14, wherein the intermediate of 
formula (111-a) is produced by a cyclization reaction starting from an 

l^ntsrrcsdlist- of f- omuls 

jjl 4 

R R 
viherein L Is a reactive leaving group- 
ie. A process according to claim 15. wherein L is C^^^ alley loxy or 

halo and wherein the cyclizatipn reaction is conducted in an acidic 

medium. 



_34- 01 70316 

n. A process according to claim 16. wherein the acidic medium 1b 
acetic add In the presence of an alkallmetal acetate. 

18. A process according to claim 15, wherein the Intermediate 
of formula (Il-a) is produced by reacting a diazonlum of formula 



R K 
r2_^^<[.<^).n/x- (VXD 

^ R^ 

^rtierein x" Is an anion arising from an acid, with an intermediate of 

formula 

O o 

E^-CH^-C-NH-C-L (VIII). 
2 

19. A process according to claim 18 wherein x" is a halide, L is 

C alkyloxy and is cyano. 
1—6 

20. A chemical compound of formula 
R^ ^ O 



R R E 



the acid addition salts and possible stereochemical ly Isomeric forms 

thereof, wherein: 

R^, r2 and R^ are each independently hydrogen, halo, 
trlfluoromethyl. C^_^ alkyl, c^_g alkyloxy. C^_^ alkylthlo or 
C alkylsulfonyl; 
^"r* and R^ are each Independently hydrogen, halo, trlfluoromethyl 

C, , alkyl; and 

is hydrogen. C^_g alkyl, cyclo €3.^ alkyl or phenyl optionally 



10 

11 



5 



9 
10 
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substituted with up to thr e substituents each Independently selected 
from the group consisting of halo, trif luorcmethyl. Cj^_^ allcyl, 
^2 Cj_g alkyloxy, Cj_^ alkylthio and C^_^ alkylsulfonyloxy ; E is an 

13 electron attracting group selected from the group consisting of 

14 carboxyl. sulfonyloxy, sulfinyloxy, amido. cyano, C^ ^ alkylsulfonyl. 

15 phenylsulfonyloxy, alkylphenylsulfonyloxy. halophenylsulfonyloxy 

16 and alkyloxycarbonyl. 

1 21. A chemical compound according to claim 20, wherein E is 

2 carboxyl, cyano, c^ ^ alkyloxycarbonyl or amido. 

1 22. A chemical compound having the formula 

R O o 

CK^ II II 

^ c-NH-c-L 

/ y-NH-M=C^ (II) 
R^ 

2 the acid addition salts and possible stereochemical ly isomeric forms 

3 thereof, vrtierein 

12 3 

4 R , R and R are each independently hydrogen r halOt 
trifluororaethyl, C^^^ alkyl, C^ ^ alkyloxy. C^^^ alkylthio or 

6 C- _ alkylsulfonyl: 

4 5 

7 R and R are each independently hydrogen, halo, trif luoromethyl or 

8 Cj^_g alkyl; and 

R is hydrogen. C,_^ alkyl. cyclo C. ^ alkvl or Phenvl Qjtt ion s 1 1 * ' 
substituted with up to three substituents each independently selected 

11 from the group consisting of halo, trif luoromethyl , C^_^ alkyl, 

12 C^_^ alkyloxy, C^_^ alkylthio and c^_^ alkylsulfonyloxy; 

13 L is a leaving group selected from the group consisting of C 

i*"6 

14 alkyloxy and halo; and E is an electron attracting group selected from 

15 the group consisting of carboxyl, sulfonyloxy, sulfinyloxy, amido, 

16 cyano, C^_^ alkylsulfonyl. phenylsulfonyloxy, C^ ^ alkylphenyl- 

17 sulfonyloxy, halophenylsulfonyloxy and C^_^ alkyloxycarbonyl. 

1 23. A chemical compound according to claim 22, Wherein E Is 

2 carboxyl, cyano, Cj^ ^ alkyloxycarb<myl or amido. 



